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(57) ABSTRACT 

The invention relates to a dry-running piston compressor, in 
particular for rail vehicles. Said compressor comprises a 
crankcase (3) for a crankshaft (15) that is rotatably mounted 
in said crankcase, the latter being provided With at least one 
pot-type cylinder (4a—4c) comprising a corresponding inter 
nal piston (12a, 126). According to the invention, the crank 
shaft (15) is connected to one end of a connecting rod (14a, 
14c) by means of a connecting rod hearing (16), Which 
forms the ?rst hearing point, in order to convert the rota 
tional displacement into a linear displacement for the piston 
(12a, 12c) that is mounted at the other end of the connecting 
rod (14a, 14c) by means of a piston pin bearing (17), Which 
forms the second bearing point. At least one lubricating 
nipple (18a, 18c) is mounted on the exterior of each con 
necting rod (14a, 14c) for relubricating the bearing point(s). 
Acorresponding internal lubrication channel (22) runs from 
said nipple and discharges onto the connecting rod (16) 
and/or onto the piston pin bearing (17). 

9 Claims, 3 Drawing Sheets 
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DRY-RUNNING PISTON COMPRESSOR 
(CRANKSHAFT DRIVE LUBRICATION) 

The invention relates to a dry-running piston compressor, 
particularly for rail vehicles, having a crankcase for a 
crankshaft rotatably mounted therein, on Which crankcase at 
least one pot-type cylinder having an assigned internal 
piston is arranged, the crankshaft being connected by Way of 
a connecting rod bearing as a ?rst bearing point With one end 
of a connecting rod in order to convert the rotating move 
ment in a linear movement for the piston mounted at the 
other end of the connecting rod by means of a piston pin 
bearing as the second bearing point. 

Conventionally, a separate drive unit is fastened to such a 
piston compressor of the above-mentioned type for gener 
ating a rotating movement for the crankshaft. Usually, an 
electric motor or the like is used as the drive unit. The piston 
compressor, Which so far is composed of the piston com 
pressor and the drive unit is used, for example, in the vehicle 
?eld for generating compressed air Which is required for the 
operation of vehicle-speci?c pressure medium 
aggregates—such as brakes or the like. 

The piston compressors used in the vehicle ?eld are 
conventionally subjected to a long continuous operation or 
to a frequent sWitching-on and sWitching-off, Which, as a 
result of friction, leads to a high heat development. In this 
?eld of application, oil-lubricated piston compressors have 
therefore predominantly been used Which, if required, have 
a suf?cient dissipation of excessive heat by Way of an oil 
cooling circuit for ensuring an alWays optimal operating 
temperature. 

Recently, dry-running piston compressors have also been 
used in various industries. A dry-running piston compressor 
operates Without lubricating oil situated in a housing. 
Instead, the lubrication at the piston running path is replaced 
by a particularly loW-friction dynamic sealing arrangement. 
Furthermore, all rotating components are disposed in roller 
bearings. In this case, the encased roller bearings are pro 
vided With a temperature-stable long-lifetime grease ?lling. 
In the valve region, slidingly guided components are largely 
avoided. As a result of the sum of these measures, an oil 
lubrication in the piston compressor is not necessary. Con 
sequently, for example, the risk of a fouling of the com 
pressed air generated by the piston compressor can be 
excluded. Furthermore, as a result of the elimination of an 
oil circuit and of major additional compensating masses, a 
dry-running piston compressor can be constructed to be of a 
relatively light Weight. 

The present invention relating to a dry-running piston 
compressor can be used in very different cylinder arrange 
ments at the crankcase, such as a V-arrangement or an 
arrangement in the manner of a in-line engine. Furthermore, 
the piston compressor can also be constructed in several 
stages With a loW-pressure stage and at least one additional 
next high-pressure stage. In addition, a very different fas 
tening to the vehicle is also possible, as, for example, 
hanging on the vehicle ?oor (under?oor), horiZontally or 
vertically standing Within the body of the vehicle (interior 
installation) or the like. 

In the vehicle ?eld, particularly in the case of rail vehicles, 
long running times and maintenance intervals of the piston 
compressor are required. Thus, a piston compressor used in 
the rail vehicle construction should not have to be over 
hauled until it has operated for at least 6 years, Which 
corresponds to an average of approximately 12,000 operat 
ing hours. This aspect has so far stood in the Way of the use 
of dry-running, that is, oil-free compressors in the vehicle 
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2 
?eld, because the grease use duration in the case of lifetime 
lubricated roller bearings is not suf?cient in the temperature 
range customary in compressors in order to survive these 
maintenance intervals Without damage to the bearings. Even 
When the operating temperatures are loWered as a result of 
a multi-stage compression With an intermediate cooling, the 
lifetime of the grease Will be limited. Furthermore, because 
of a poor accessibility Within the crankcase, the regreasing 
of the bearing points presents problems. Another problem 
results from the fact that grease emerging during the regreas 
ing may reach the cylinder running surfaces of the piston 
engine, Which leads to increased Wear at the dry-running 
piston rings and the piston coatings. 

It is an object of the present invention to provide a 
long-life dry-running piston compressor in the case of Which 
an optimal lubrication of the bearing points of the crankshaft 
drive is achieved in a simple manner. 

Based on a dry-running piston compressor according to 
the preamble of claim 1, this object is achieved in connec 
tion With its characteriZing features. Additional measures 
improving the invention are indicated in the dependent 
claims Which folloW. 
The invention includes the technical teaching that, for the 

regreasing of the bearing points of the crankshaft drive, at 
least one lubricating nipple is mounted on the outside on 
each connecting rod, from Which lubricating nipple, a cor 
responding internal lubricating duct extends Which leads 
into the connecting rod bearing and/or into the crankshaft 
bearing. 

The advantage of this solution, Which can easily be 
implemented constructively, is the fact that noW a meterable 
regreasing of the bearing points is possible Which are 
permanently lubricated per se. It Was found that a lubricating 
duct extending inside the connecting rod does not consid 
erably impair the stability of the connecting rod in the 
operation. The lubricating nipple is to be placed at the 
connecting rod such that a good accessibility exists from the 
outside. 
The crankcase is preferably provided With at least one 

closable opening by Way of Which, by means of a lubricating 
tool, a feeding of lubricating medium takes place to the 
lubricating nipples from the outside. In this case, the open 
ing in the crankcase can be closed by means of a lid Which 
is detachably fastened on the crankcase by means of a 
screWed connection. 

In the case of this above-described arrangement, the 
regreasing can particularly advantageously take place manu 
ally by means of a metering press. Ametering of the delivery 
quantity of lubricant can take place by Way of a shut-off 
valve. A re?lling of lubricant can be implemented by Way of 
an exchangeable grease cartridge. The grease metering press 
can be driven electrically or can be operated manually by 
means of a lifting device. 

Advantageously, a tube-shaped attachment is constructed 
on the lubricating tool for delivering the lubricant. Since the 
lubricating nipples are situated inside the crankcase, it may 
be advantageous to mount electrical illuminating devices on 
the lubricating tool for illuminating the regreasing area 
situated inside the ball housing. 

It is particularly advantageous for the lubricating nipples 
to be arranged in the shaft area of the connecting rod 
because, in the case of this placement, a particularly good 
accessibility can be implemented by Way of the opening in 
the crankcase. This particularly applies to an essentially 
horiZontal arrangement of the crankshaft drives in the crank 
case. 
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The lubricating duct starting out from the lubricating 
nipple can advantageously be produced in the form of a 
single passage bore Which extends through the shaft and 
Which is separated by means of a closing body into tWo 
partial ducts each assigned to a bearing point. In this case, 
a separate lubricating nipple is also assigned to each partial 
duct. The closing body is preferably constructed as a ball 
element Which is pressed into the passage bore constructed 
in the manner of an offset bore in the area of the step. As an 
alternative, it is also conceivable to produce the lubricating 
duct in the form of tWo basic bores extending along the shaft, 
Which basic bores each lead to a bearing point and to each 
of Which a separate lubricating nipple is assigned. It is also 
advantageous for a grease collecting space to be provided in 
the connecting rod in the area of the connecting rod bearing 
and/or in the area of the crankshaft bearing, for storing 
lubricant. As a result, on the one hand, a supply of sufficient 
lubricant can be created for the bearing point to be supplied 
and, at the same time, an undesirable emerging of lubricant 
from the bearing area can be prevented. 

Additional measures improving the invention are illus 
trated in detail in the folloWing by the description of a 
preferred embodiment of the invention by means of the 
?gures. 

FIG. 1 is a perspective outside vieW of a dry-running 
piston compressor With the drive unit, Which form a piston 
compressor used in the rail vehicle construction; 

FIG. 2 is a longitudinal sectional vieW of a connecting rod 
of a crankcase of the piston compressor according to FIG. 1; 
and 

FIG. 3 is a cross-sectional vieW of the piston compressor 
according to FIG. 1 in the area of tWo opposite cylinders. 
A dry-running piston compressor according to FIG. 1 

essentially consists of a 2-stage compressor unit 1 With a 
?anged-on drive unit 2. The drive unit 2 is constructed as an 
electric motor and is detachably fastened to the crankcase 3 
of the compressor unit 1 by means of a screWed connection. 
The drive unit 2 causes a crankshaft arranged in the crank 
case 3 but not visible here to carry out a rotating movement 
Which is converted to a stroke movement for pistons Which 
are housed inside the pot-type cylinders 4a—4c fastened on 
the crankcase 3, for generating compressed air. By means of 
the piston stroke movement, air is taken in from the atmo 
sphere by Way of an input-side ?lter arrangement 5 and is 
compressed in stages inside the cylinders 4a—4c. The thus 
generated compressed air passes through a cooler arrange 
ment 6 and is then available to the compressed-air system of 
a rail vehicle by Way of the connection 7. 

In this embodiment, the compressor unit 1 is constructed 
as a multi-stage piston compressor With a loW-pressure stage 
and a high-pressure stage. The cylinders 4b and 4c are 
assigned to the loW-pressure stage; the cylinder 4a is part of 
the high-pressure stage. All cylinders 4a—4c are arranged on 
the crankcase 3 of the compressor unit 1 in an opposed 
manner in a 180° V-construction. For fastening the com 
pressor unit 1 With a ?anged-on drive unit 2 to a carrier 
construction—not shoWn here in detail—of a rail vehicle, 
connecting devices 8 are provided. 

FIG. 2 is a vieW into the interior of the compressor unit 
1, as an example, in the area of the opposed cylinders 4a and 
4c. The cylinders 4a and 4c are each closed off on the face 
side by Way of a valve plate 9a and 9c by means of one 
cylinder head 10a and 10c respectively. One cylinder liner 
11a and 11c respectively made of a minimal-friction hard 
material is embedded in the cylinders 4a and 4c. In this 
cylinder liner 11a and 11c respectively, one piston 12a and 
12c respectively is arranged Which an be moved back and 
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4 
forth for generating compressed air. As the dynamic sealing 
device betWeen the cylinder liner 11a, 11c and the assigned 
piston 12a and 12c respectively, a packing ring 13a and 13c 
respectively is provided Within a groove-shaped recess on 
the upper edge area of the piston 12a and 12c respectively. 
The packing ring 13 and 13c also consists of a minimal 
friction material. The linear drive of the pistons 12a and 12c 
takes place by Way of a crank drive by means of connecting 
rods 14a and 14c respectively. On the side situated opposite 
the pistons 12a and 12c, the connecting rods 14a and 14c are 
connected With the crankshaft 15 by Way of a connecting rod 
bearing 16. The piston-side fastening of the connecting rod 
14a, 14c takes place by Way of an assigned piston pin 
bearing 17. The connecting rod bearing 16 as Well as the 
piston pin bearing 17 are constructed in the manner of a 
permanently lubricated roller body bearing. 

For the regreasing of the tWo bearing points, tWo lubri 
cating nipples 18a, 18c are in each case mounted on the 
outside of each connecting rod 14a, 14c. On the loWer side, 
the crankcase 3 is provided With tWo openings 19a, 19c each 
assigned to a connecting rod 14a and 14b, by Which open 
ings 19a, 19c, by a lubricating tool 20, lubricant can be 
supplied to the lubricating nipples 18a and 18c from the 
outside. The openings 19a and 19c in the crankcase 3 can 
each be closed off by a lid 21, shoWn in opening 19c, Which 
can be screWed in. An electrical illuminating device 30 may 
be provided on the lubricating tool 20. The lubricating tool 
may be a grease metering press. 

Alubricating duct 22 extends inside the connecting rod 14 
illustrated in FIG. 3 as a component part. The lubricating 
duct 22 is constructed in the form of a single passage bore 
extending through the shaft 23 of the connecting rod 14. The 
passage bore is divided by a closing body 24 in the form of 
a ball element into tWo partial ducts 22a, 22b each assigned 
to a bearing point, a separate lubricating nipple—not shoWn 
here—being assigned to each partial duct. In this case, one 
partial duct leads to the piston pin bearing 17; the other 
partial duct is assigned to the connecting rod bearing 16. In 
order to ensure a supply of lubricant to the connecting rod 
bearing 16 as Well as to the piston pin bearing 17, diverse 
breakthroughs 25 are provided, in the external rings of the 
connecting rod bearing 16 as Well as of the piston pin 
bearing 17, Which connect the partial ducts to the area of the 
roller bodies. 

List of Reference Numbers 
Connection 8 
connection device 9 
lubricating tool 21 

What is claimed is: 

1. A dry-running piston compressor comprising: 
a crankshaft rotatably mounted in a crankcase; 
a connecting rod connecting the crankshaft by a rod 

bearing to at least one piston by a piston pin bearing; 
at least one lubricating nipple on the outside of the 

connecting rod; 
at least one lubricating duct interior to the connecting rod 

connecting the lubricating nipple to one of the bearings; 
the lubricating duct being a single passage bore Which 

extends through a shaft of the connecting rod to both 
bearings and Which is divided by a closing body into 
tWo partial ducts each assigned to a bearing; and 

a separate lubricating nipple is provided for each partial 
duct. 
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2. The dry-running piston compressor according to claim 
1, wherein the crankcase includes at least one opening for 
providing access of a lubricating tool, from the outside, to 
the lubricating nipple. 

3. The dry-running piston cornpressor according to claim 
2, Wherein the opening in the crankcase is closed off by a 
detachable lid. 

4. The dry-running piston cornpressor according to claim 
2 Wherein the lubricating nipple is arranged in a shaft area 
of the connecting rod. 

5. The dry-running piston cornpressor according to claim 
1, Wherein the passage bore is as an offset bore, in the area 
of a step; and a ball element is pressed in as the closing body. 

6. The dry-running piston cornpressor according to claim 
1, Wherein the lubricating duct is constructed as tWo separate 

6 
bores Which eXtend along a shaft of the connecting rod to 
both bearings and a separate lubricating nipple is provided 
for each of the bores. 

7. The dry-running piston cornpressor according to claim 
1, including a grease collecting space, for storing lubricant, 
in the area of at least one of the bearings. 

8. The dry-running piston cornpressor according to claim 
1, combination with a manual lubricating tool constructed as 
a grease rnetering press. 

9. The dry-running piston cornpressor according to claim 
8, including an electrical illurninating device for illurninat 
ing a regreasing area situated inside the crankcase is 
mounted on the lubricating tool. 

* * * * * 


